. The tam-o'-shanter skull (Fig. 4) Another possible variant of OI is a severe form of the disease with white sclerae, multiple fractures, gross bone changes, severe dwarfing and marked scoliosis. The teeth are transparent and yellowish in colour. Death usually occurs at an early age from respiratory infection. Four such patients have been seen at University College Hospital (UCH). All had normal parents and the inheritance may be recessive. In one of these patients with the most severe growth retardation, rounded almost cystic structures were seen at the proximal ends of the humeri (Fig. 5) . This may be a separate disease. Fairbank (1951) illustrated similar abnormalities of the proximal extremities of the humeri and femora but with no specific comment. It is not the condition he referred to as 'osteogenesis imperfecta cystica' in which the lesions were more widely distributed. The clinical details of these four patients are emphasized to indicate that they are different from the commoner dominant form of the disease.
Apart from the possible varieties of osteogenesis imperfecta described above there may be yet others. These might include two forms unusual in showing more than the expected degree of recovery, one relatively mild and one much more severe. This suggestion is based on only two cases from UCH, so presumably both would be uncommon.
Idiopathic juvenile osteoporosis
There is a distinct group of children who develop acute osteoporosis 2 or 3 years before puberty and who tend to improve spontaneously during their later pubertal development. The osteoporosis may be relatively mild with one or two collapsed vertebrae, or it may be of devastating severity (Dent and Friedman, 1965; Brenton and Dent, 1976) . Newly formed osteoporotic bone (neo-osseous porosis, Fig. 6 ) in the metaphyses of the long bones may collapse when weight-bearing leading to impaction fractures, causing pain around the knees and ankles. These changes are easily missed radiologically, but the cardinal signs are a slight discontinuity of the bone cortex and a dense line across the metaphysis. The late pubertal recovery may be remarkable with restoration of growth and marked radiological improvement of the vertebrae and long bones (Fig. 7) . Unfortunately, recovery has not been good in two patients of the author's series and crippling deformities have been left. It seems likely that the causation of idiopathic juvenile osteoporosis is bound up with the endocrine changes of the onset of puberty.
Chronic acquired syndromes These are usually not difficult to identify as the primary causative condition is often long lasting and more important than the bone changes which are seldom very advanced.
Acute acquired syndromes
Immobilization is a well known cause of osteoporosis, but it is not so universally appreciated that the bone changes can develop very rapidly when there is some underlying intrinsic skeletal disorder. Several cases have been seen in which this has been striking when superimposed upon osteogenesis imperfecta and this may cause diagnostic confusion (Fig. 8) . Immobilization certainly aggravates idiopathic juvenile osteoporosis just as it aggravates osteoporosis in adult life.
Acquired metabolic causes
Osteoporosis occurs in thyrotoxicosis but has never been the presenting feature of the endocrine disorder in the author's experience with one odd exception. A 5-year-old boy treated for cretinism had been chronically overdosed with thyroid by his mother in a well intentioned attempt to secure normal mental development. When first seen he had fragile bones owing to osteoporosis. It is much more common to see osteoporosis complicating steroid treatment of asthma or eczema and of course it occurs in Cushing's syndrome.
It is not widely known that gross calcium deficiency during the growth period may lead to osteoporosis and not to rickets. It is extremely uncommon but was observed in a 6-year-old boy who had been seen by many neurologists for difficulty with walking. Radiographs of his spine revealed striking osteoporosis (Fig. 9) Dent and Friedman, 1965 , whose leukaemia was not evident until 20 months after the onset of back pain). While metastatic malignant disease from primary growths outside the bone marrow may be associated with pathological fractures, the disease is usually more often a focal disease.
Concluding comments
Because no effective treatment is known for osteoporosis unless there is underlying neoplastic disease or an identifiable cause such as steroids, there is a tendency to regard attempts at more accurate clinical identification of the syndromes as pointless. It is certainly difficult, but it is necessary for the reasons already given (see introduction). It should be pointed out that there are certainly cases of osteoporosis in childhood which are difficult to fit in the classification used here. Some generalized cases, apparently beginning between 3 and 8 years of age, do not easily fit in as cases of osteogenesis imperfecta or idiopathic juvenile osteoporosis, and can only be called idiopathic osteoporosis of childhood (Kooh et al., 1973) . One or two other patients seen by the author also suggest strange forms of localized osteoporosis not yet clearly defined.
